Math 1131 Sample Final Exam

1. If the statement is always true, circle the printed capital T. If the statement is sometimes
false, circle the printed capital F. In each case, write a careful and clear justification or a

counterexample.
B
(a) For every number z, In(23%) = 31n(2?). . L’I-‘/\ F 3]
Justification:
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(c) If f/(z) =Inz for all x > 0 then (f(2?)) = 4zInz for all z > 0. QI‘:" F 3]
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2. Use calculus to find the equation of the tangent line to the curve zy 4+ y° = 14 at the point
(3,2).
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3. Use calculus to compute the following limits. If the limit does not exist, write your final answer

as DNE.
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4. A helicopter rises vertically so that at time ¢ its height is h(t) = t? 4 t, where ¢ is measured in
seconds and h(t) is measured in meters. At the time when the height of the helicopter is 20 m,
what is its velocity (in m/sec) and acceleration (in m/sec?)? (Hint: First find the time when
the height is 20 m.)
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5. Let f(z) = z* — 822 Use calculus to find the open intervals on which [ is increasing or [10]
decreasing, the local maximum and minimum values of f, the intervals of concavity and the
inflection points.
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6. (a) Newton’s Law of Cooling says that when an object with temperature T'(t) at time ¢ is in [3]
a room with constant surrounding temperature Ty, the rate of change of T'(t) is described

by the differential equation

ar
== k(T —1Ty)

for some constant k. For what change of variables can this be converted into the simpler

d
differential equation _d—ztl = ky?

Lek y k=T - Ts. Tin

M _ o = \e(T/’\“g');\::’\\ \/
ECES -

(b) A dead body is found in a room where the thermostat is 65°. (All degrees are Fahrenheit.) (6]
The body’s temperature is measured to be 85° and an hour later it is 83°. Use the
temperature formula from Newton’s Law of Cooling to estimate how long ago the body
died, measured in minutes from when it was first found. Assume the temperature of the
person, when last alive, was 98.6°.
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7. After cutting out square corners from a square piece of cardboard, as in the figure below, what [10]
remains can be folded up to form a rectangular box with an open top. Find the dimensions of
the original rectangular cardboard and the side length of the cut corners that produces a box
with volume 36 in® and requiring the least amount of initial cardboard.
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3
8. In the figure below, draw rectangles in the Riemann sum approximation to f(z) dz using 4

rectangles with right endpoints. Label numerically where the sides of the rectangles meet the

T-axis.
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9. Compute the following indefinite integrals using rules of integration.

1
(a) / (ekz + ;2—) dx, where k is a nonzero constant.
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10. (Definite integrals)

2
(a) Compute /0 3% dz. 3]

[ 3% e?’ .
¢ dx= S xC, a0

2 32 3U
% gz_?‘*r e =t =
Jedux’ == B @

[3]

3
(c) Express / zv/22 — 1dz as a definite integral in terms of u = 2% — 1, but do not evaluate (3]
I
the integral.

p o 2 - U
ol = du=2rdx = X = S du

x=) = u=0 a %
y=3= u=3 j.ﬁ,max - J@ o du =
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11. Set up, but do NOT evaluate, a definite integral for the -following geometric quantities. In
each case draw graphs to help you determine the correct integral.

(a) The area between y =z —1landy=1—22 for -1 <z < 1. [4]

X’y‘&(ﬁ \’\w el . 2 & J »
(\-R - AR = @29

(b) The solid whose base is bounded by y = 2?2 — 1 and y = 1 — 22 with —1 < 2 < 1 and [4]
whose cross-sections parallel to the y-axis are equilateral triangles.
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